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Oral anticoagulants are broadly utilized for long-term prevention and treatment of venous thromboembolism (VTE). Vitamin K antagonists (VKAs) such as warfarin had an essential role in oral anticoagulation treatment for a long time. Frequent blood tests, drug--drug interaction, and drug--food interactions made patient adherence to VKA challenging. Non-Vitamin k anticoagulants (NOACs), which include dabigatran, rivaroxaban, apixaban, and edoxaban designed to overcome the limitation of warfarin.\[[@ref1]\] NOACs are at least as effective as warfarin and can be given in fixed dose without routine coagulation monitoring. In addition, as a class, NOACs are connected with significantly less intracranial bleeding than warfarin.\[[@ref2][@ref3]\]

In 2010, dabigatran etexilate (Pradaxa^®^), an oral direct thrombin inhibitor, received US Food and Drug Administration (FDA) approval for the prevention of stroke and systemic embolism in patients with nonvalvular atrial fibrillation (NVAF). Results from the randomized evaluation of long-term anticoagulation therapy trial demonstrated the superiority of dabigatran 150 mg by mouth twice daily, in the reduction of stroke and systemic embolism in patients with NVAF.\[[@ref4]\] The incidence of major bleeding was similar between the agents; however, dabigatran demonstrated a lower risk for intracranial bleeding, but with an increased risk for major gastrointestinal (GI) bleeding, compared with warfarin.\[[@ref4]\]

Two clinical trials, RE-COVER and RE-COVER II, designed to compare dabigatran with warfarin for the treatment of acute deep vein thrombosis (DVT) and pulmonary embolism (PE). A pooled analysis of the results from 5107 patients in both studies showed that dabigatran maintained noninferiority with respect to the primary outcome (death due to VTE) (hazard ratio \[HR\]: 1.09, 95% confidence interval \[CI\]: 0.76--1.57) and no increase in major bleeding.\[[@ref5][@ref6]\] Hence, in April 2014, dabigatran received new FDA indications for the treatment of DVT and PE and for the risk reduction of recurrent DVT and PE in previously treated patients. In the RE-SONATE trial, dabigatran was found to be superior to placebo (HR: 0.08, 95% CI: 0.02--0.25) for prevention of recurrent VTE; however, compared to placebo, dabigatran increased the risk of major bleeding.\[[@ref7]\]

With everything taken into account, dabigatran provides an effective alternative therapy to warfarin. Dabigatran etexilate is a quickly absorbed prodrug with low bioavailability that is rapidly hydrolyzed into its active form (dabigatran) in blood. Its anticoagulant effect is a result of direct thrombin inhibition of thrombin, which prevents the formation of fibrin.\[[@ref8]\] In respect to warfarin, there are few factors that influence the pharmacokinetics and pharmacodynamic of dabigatran. Approximately, 80% of dabigatran excreted renally and required dose reduction for patients with reduced creatinine clearance (CrCl). Both forms of dabigatran (prodrug and active form) lack cytochrome p450 interactions. However, the prodrug dabigatran etexilate is a p-glycoprotein substrate.\[[@ref9]\] A little direction has been given on how to address these interactions in practice.

The lack of a reversal agent and the lack of availability of laboratory testing to determine the degree of anticoagulation activity of dabigatran are some of the challenges connected with this drug. Dabigatran has a curvilinear relationship with activated partial thromboplastin time (aPTT), which is not sensitive enough to qualify the degree of anticoagulation. Dabigatran can also falsely elevate prothrombin time (PT) and international normalized ratio (INR), which reduces the clinical utility of these results.\[[@ref10]\] Ecarin clotting time and diluted thrombin time provide a more direct measure of anticoagulation, but most laboratories are not adequately equipped to perform these tests.\[[@ref11][@ref12]\] Lack of laboratory parameters makes it difficult to manage dabigatran dosage in case of drug interactions or in especial population (e.g., the elderly, obese patients, or those with renal dysfunction). Furthermore, choosing dabigatran as an anticoagulant for acute VTE treatment necessitates a treatment course with a parenteral anticoagulation. [Table 1](#T1){ref-type="table"} summarizes dabigatran dosing recommendation.\[[@ref13]\]

###### 

Dabigatran dosing recommendation based on US FDA labeling
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Dabigatran was added to the Iranian University health system formulary on March 2012. Unfortunately, there is not guidance or order set to initiate therapy with dabigatran. The purpose of this study was to evaluate the use of dabigatran at a large teaching hospital. The primary objective of this medication use evaluation (MUE) was to determine the appropriateness of dabigatran use while also reviewing potential outcomes for safety and effectiveness within a tertiary care hospital.
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This was a prospective cross-sectional study which conducted in an 850-bed university hospital with inpatient and outpatient care services, affiliated to Isfahan University of Medical Sciences, in Isfahan, Iran. All patients who received dabigatran (even 1 dose) from November 2015 to June 2015 were identified and selected through the pharmacy computer system. The charts of each patient were reviewed, and data were retrieved. All included patients followed up till discharge or death.

A data collection standard form was developed, pretested, and modified before including following data: patient demographic details (ID number, gender, age, weight, etc.), admitting diagnosis, units of admission, dates of admission and discharge, prescribing data for the use of dabigatran (including indication, dose, dosing interval, route of administration, duration of therapy, and contraindication), detail of other anticoagulant therapy before or concomitant with dabigatran (including the agent, dose, duration of therapy, and transitioning between anticoagulants), laboratory data (including red blood cells, white blood cell, hemoglobin and platelet count, PT, aPTT, INR, and serum creatinine), reasons for discontinuation, documented bleeding or thromboembolism, and patient\'s outcome (dead or alive). Serum creatinine was used to assess renal function by calculation of CrCl utilizing the modification of diet in renal disease equation. Dosing was considered appropriate based on the dosing adjustments recommended by the manufacturer in [Table 1](#T1){ref-type="table"}.

The appropriateness of the initial regimen ordered was assessed based on the dabigatran indication, dose, frequency, and appropriate transition. We used manufacturer\'s recommendation and Lexicomp drug information to determine the appropriate or inappropriate use of dabigatran.

Data are summarized as relative frequencies for categorical variables and mean standard deviation for normally distributed continuous variables. Calculations were made with SPSS 20.0, Chicago, IL, USA.
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A total of sixty patients received dabigatran during the study period. The mean age was 59.9 ± 19.8 (range 17--96 years). About 21.6% of our patients aged \>75 years old. Male subjects constituted 71.7% (*n* = 43) of patients. The most common admission diagnosis was as follows: different type of cancers (*n* = 12), DVT/PE (*n* = 11), mesenteric ischemia and bowel obstruction (*n* = 6), and cholecystitis (*n* = 5).

[Table 2](#T2){ref-type="table"} summarizes the baseline characteristics of patients.

###### 

Baseline patient\'s characteristics
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Only one patient received dabigatran with appropriate indication, dose, and duration. In six cases (6%), the indication (five cases of DVT prophylaxis and one case of DVT treatment) and dose (150 mg/twice daily) were appropriate, but those patients received dabigatran for less than the recommended duration.

The indications for patient\'s dabigatran use are presented in [Table 3](#T3){ref-type="table"}. According to package labeling at the time of the study, use for appropriate indications occurred in 100% of dabigatran encounters (treatment of DVT and PE and prevention of recurrent DVT and PE in adults). Nearly 35% of patients had contraindication at the time of dabigatran initiation (nine patients with a significant risk factor for major bleeding and 12 patients who received concomitant treatment with any other anticoagulant agent, for example, unfractionated heparin (UFH), enoxaparin, or warfarin). Forty (66.7%) patients received this drug for DVT prophylaxis. However, 36 (60%) patients had thrombocytopenia at the time of dabigatran initiation. Ten cases (16.7%) of heparin-induced thrombocytopenia (HIT) and 9 cases (15%) of disseminated intravascular coagulation (DIC) were the other presentation at the time of dabigatran start. In six cases of suspected HIT, platelet level increased after dabigatran initiation.

###### 

Indications for the use of dabigatran
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[Table 4](#T4){ref-type="table"} summarizes the concurrent anticoagulant therapy with dabigatran. In 46 patients, UFH was administered before dabigatran initiation. Four patients received warfarin concomitantly with dabigatran. For patients with therapy discontinued before discharge, reasons included transitioning to other anticoagulants, worsening renal function, death, thromboembolic and bleeding complications, and completion of anticoagulant therapy.

###### 

Concurrent anticoagulant therapy with dabigatran

![](JRPP-6-211-g004)

In 32 patients, platelet levels increased after dabigatran initiation. In the remaining, the platelet levels stay unchanged. Three cases of minor bleeding (nose and mouth) and one case of the GI disturbance were reported after dabigatran use.

Seven patients received the appropriate dabigatran dose regarding indication. Dose adjustment was not performed in six patients. Six patients received dabigatran despite CrCl \<30 ml/min. In total, 80% of our patients received 110 mg of dabigatran. The drug-taking intervals have been suitable in 76.7% of patients.

The mean duration of treatment with dabigatran was 9.6 ± 7.5 days (range 1--39 days) until discharge from hospital. Thirty patients (50%) received dabigatran in duration from 1 week to 1 month. Surgeons (different specialty) (*n* = 23) were the most prescriber of dabigatran. Thirty-nine (65%) of our patients died during the study period.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Drug use evaluation is a necessary process in hospital setting, especially for any new medication which was added to the formulary system. Many hospitals have well-established guideline, protocol, and monitoring systems for patients receiving warfarin. The goal is to ensure the safe use of warfarin and to reduce harm from this drug. About the new medication (in this case novel anticoagulants) is crucial to evaluate the appropriate use of these agents along with potential safety and effectiveness outcomes.

Overall, dabigatran therapy was not prescribed and dose appropriately in the majority of our patients. All of our patients received this drug for FDA approved indications, but only five patients (8.3%) had not any underlying coagulation disorders; the rest of the patients at least had thrombocytopenia (*n* = 36). It means that, in nearly all patients, dabigatran was prescribed when patients encountered some kind of coagulopathies, which was not appropriate regarding the available protocols for dabigatran use. Recently, novel anticoagulants were proposed as alternative agents in the treatment of HIT.\[[@ref14]\] Positive results have been reported for the use of NOACs in the treatment of HIT.\[[@ref15]\] We had ten patients with suspected HIT, which dabigatran was prescribed for them. In six of these patients, platelet levels increased after dabigatran initiation. VTE was not reported in none of these patients. Unfortunately, we do not have first-line drugs for treatment of HIT in our center (such as bivalirudin, argatroban, fondaparinux, or danaparoid). It seems that regarding the mechanism of dabigatran as a nonheparin anticoagulant and direct thrombin inhibitor, our physicians choose this drug for treatment of HIT, despite no indication at this time; however, our study was an MUE, and robust studies are needed to provide evidence about the safety and efficacy of dabigatran for treatment of HIT. About the other conditions of dabigatran prescribing such as thrombocytopenia (due to different causes) and DIC, the use of this drug is considered inappropriate at this time, till further study released. Furthermore, there were some case reports about dabigatran-induced thrombocytopenia and DIC in some patients.\[[@ref16][@ref17]\]

Our results showed that our physicians are not familiar with appropriate dosing, dose adjustment, and transition between dabigatran and other anticoagulants. Only seven patients received the appropriate dose of dabigatran (regarding indication and kidney function). According to Canadian labeling, use of dabigatran is contraindicated in CrCl \<30 ml/min; six patients received this drug despite contraindication. Developing a protocol and appropriate education for clinician about indication, dosing, adverse effects, and contraindication of dabigatran is crucial in our center.

A retrospective chart review by Armbruster *et al*.\[[@ref18]\] evaluated 458 patients who received dabigatran. Among them, 76 (16.6%) of patients were using an inappropriate regimen of this drug. 42.3% of patients received at least one dose of concomitant parenteral anticoagulants. Dabigatran was prescribed as a second-line drug in our study. Most of the patients received other anticoagulants before dabigatran initiation. Hence, we can consider that transition between anticoagulants was appropriate. Nearly 14.4% (66) patients in the mentioned study received inappropriate doses of dabigatran. Most of the patients (*n* = 426, 93%) received dabigatran for the treatment of atrial fibrillation (AF). In our center, warfarin is the first-line agent for AF treatment. None of our patients received dabigatran for this indication, and probably none of them had coagulopathies.

In another retrospective chart review, Nisly *et al*.\[[@ref19]\] evaluated 78 patients who received dabigatran. Almost 87% of patients received the correct dosing based on indication and renal function. Appropriate transitions occurred in 44% of cases. Documented bleeding was reported in 5% of patients. We reported three cases of minor bleeding which can be attributed to dabigatran use. In other cases of reported bleeding, we could not correlate the bleeding to dabigatran, because, as we mentioned, most of our patients had underlying coagulation disorders.

Other MUE studies\[[@ref20][@ref21]\] reported the same problem about the incorrect dose and also off-label or unlabeled indications of dabigatran. This highlights the need to standardize a hospital protocol for dabigatran use. Otherwise, misuse of dabigatran may heighten the risk of clinical sequel.

Forty-five percent of our patients received dabigatran for \<1 week, which is not enough, especially in case of DVT/PE prophylaxis. The new boxed warning of FDA emphasizes that premature discontinuation of dabigatran may increase the risk of thrombotic events.\[[@ref22]\] In most of our patients, dabigatran changed to warfarin at discharge. This transition shows that, after stabilization of patients (improvement in coagulation disorders), the physicians prescribed warfarin, which is cheaper than dabigatran (in our country), and despite necessity for frequent monitoring and follow-up, our physicians have good and long experience of it.

Our study limitations are as follows: we did not evaluate drug interaction of dabigatran in our study, and we had not proper documentation of dabigatran adverse effects.

Less than 6% appropriate use of dabigatran in our study indicates that inclusion of every novel drug in the hospital formulary needs a well-defined protocol for using of that drug. Appropriate education of clinicians about these novel drugs is a necessary step in formulary development. This MUE also shows that the new potential of dabigatran utilization in the treatment of HIT. Of course, robust studies are needed to prove the efficacy and safety of dabigatran for this new indication. Dabigatran is an expensive drug in our country, and as our resources are limited, it is mandatory to develop national guideline and protocols for rational use of this drug. We also suggest further studies to evaluate potential drug interaction and adverse effects of dabigatran.
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